seven had endocardial fibroelastosis.
Intrauterine congestive heart failure was thought to have been the probable cause of hydrops in eight of the 10 infants with endocardial fibroelastosis. None of an age matched control group without endocardial fibroelastosis had evidence ofcongestive cardiac failure. These observations support the hypothesis that endocardial fibroelastosis is an endocardial response to chronic prenatal myocardial stress.
Endocardial fibroelastosis in the newborn is characterised by a generalised thickening of the ventricular endocardium which renders it an opaque creamy-white when examined by the naked eye ( fig 1) . The affected ventricular cavity is commonly dilated and globular in shape and the left ventricle is more frequently affected than the right. Microscopically the endocardium stains intensely for elastin (figs 2 and 3). Endocardial fibroelastosis is conventionally classified into primary and secondary forms according to whether a structural cardiac malformation is also present. ' An alternative view is to regard endocardial fibroelastosis as a non-specific response to chronic myocardial dysfunction, so that all cases are secondary not only to cardiac malformation but also to non-structural causes such as cardiomyopathies which induce myocardial stress.2" As a clinical problem endocardial fibroelastosis commonly presents itself in infancy or adolescence.5 If endocardial fibroelastosis is a non-specific response to myocardial dysfunction, however, it may also be expected to occur in late fetal life in association with intrauterine hydrops which is a common manifestation of prenatal congestive heart failure. This is a well documented association6 and the purpose of this study is to examine it in the light of this hypothesis.
/ . of cardiac tissue from 34 infants with hydrops fetalis were re-examined. Of these, 16 infants had rhesus haemolytic disease and 18 were cases of non-rhesus hydrops. Sections 5 gm thick were recut from blocks taken transversely to show both ventricles and were stained by the elastic van 
Discussion
The heart may be regarded as a modified muscular artery. Structurally the endocardium corresponds to the arterial intima, the myocardium to the media, and the epicardium to the arterial adventitia. Analogies may also be made between their response to chronic stress. Sustained hypertension characteristically induces a diffuse intimal fibroelastic thickening in muscular arteries.5 At the cellular level it has been suggested that damage to cells in the arterial wall leads to the release of vasoactive substances which may serve as growth factors or act as intermediaries in their production.8 It seems reasonable to suppose that chronic myocardial stress may result in fibroelastic thickening ofthe endocardium by a similar mechanism. In accordance with this there is a considerable body of evidence to suggest that many examples of endocardial fibroelastosis, including so-called primary cases, are associated with myocardial disease or stress. The cardiomyopathy of glycogen storage disease type II (Pompe's disease) is known to occur with endocardial fibroelastosis. 4 In some examples of apparent primary endocardial fibroelastosis there is evidence of a cardiomyopathy in which the changes are subtle and seen only on ultrastructural examination.9 Congenital parvovirus infection occurred in one of our infants with endocardial fibroelastosis (case 7), the diagnosis being based on the presence of intranuclear inclusions in hepatic haemopoietic cells.'0 Although no myocarditis was apparent and hydrops was probably a consequence of anaemia, it is interesting that epidemic myocarditis due to parvovirus occurs with endocardial fibroelastosis in dogs." Mild endocardial thickening, qualitatively similar to endocardial fibroelastosis, is also seen in chronic adult cardiac failure, especially in association with ventricular hypertrophy and coronary arterial disease. 2 The more extensive and severe features of the condition in infancy probably reflect the generally greater growth potential in the younger age group.
The most common cause of hydrops fetalis is the high output heart failure accompanying intrauterine anaemia. Rhesus haemolytic disease is the most common cause in many countries and for this reason cases are often divided into rhesus and non-rhesus hydrops though, worldwide, intrauterine haemoglobinopathies, expecially a-thalassaemia are commoner causes than blood group incompatibility. The pathophysiological processes implicated in the characteristic increase in interstitial fluid (fig 4) are not entirely clear; it has been suggested that hydrops is more related to hypoproteinaemia' or to low oncotic pressure'4 than anaemia. Structural cardiac malformations, myocardial ischaemia, and myocarditis are all associated with hydrops.6 Congenital arrhythmias-for example, paroxysmal atrial tachycardia'5 and conduction abnormalities-may also cause the condition. Of relevance to the current study is the observation by Esscher and Scott of "endocardial fibrosis" in seven of nine neonatal deaths from heart block secondary to maternal systemic lupus erythematosis. '6 In some cases of hydrops it is difficult to dissociate the relative parts played by several factors in its aetiology as with our example of parvovirus infection in which liver disease and congestive heart failure may both be implicated. In most series of It could be argued that the cases presented in this study do not all display the pronounced endocardial fibroelastic thickening observed in the typical case of endocardial fibroelastosis ( fig  1) . It follows that endocardial changes will show a spectrum of severity ranging from the barely discernible microscopic thickening (cases 1 1 to 16), to examples with obvious microscopic change (figs 2 and 3), to the typical globular heart with pearly-white endocardium (fig 1) , depending on the degree of haemodynamic stress and individual growth potential. We believe these entities differ quantitatively but that they are fundamentally similar.
The data presented here support the hypothesis that endocardial fibroelastosis is not a distinct disease but a non-specific response to myocardial damage similar to that seen in muscular arteries damaged by hypertension. A prospective study with detailed morphometry may be useful to elucidate further the relation between cardiac stress, hypertrophy, and endocardial fibroelastosis.
